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^ # B£ ^ ^ - ^ * ^ ^ ^ >® >f & » ^ & 7G # ' i§m 

xt^t fL &vk ° & & & ^ ft & ft % % ' * * - *a W ( P ) ft ^ 

t • - I - ^rl f ' ^•^-^-^^-^(d2)^-E>^(w)ffij 

^ /& ^ -fr € # _L • ^tl-l:l^^l^^4f^r 9 u^ 

-^A5E^(l)flriX^4@it ° it #3 ( p ) *L la S \% 1 0 - 2 5 0 nm • 
% - > ^ /f &(dl ^ d2) 4l le, l# 30 - 1 50 nm • JL $ - & 

(di ) # ^ $ ~ # &(d2) - s J: si **( l ) 4i it, in # 

10-100nm • 3tA(w)/5t*i(p)4Lfcfc^J|£ffl#.25-75X • 

4S. * ( -) ' 9 2 O 

( ) * # ft & El 4l 7b # ft * # * ffi * «t «fl : 

200~^^^l^^7c#; 
2 1 o ~ it B ^ * jS. ; 
220- ^ t >f ; 

^ » &X& B Rt$%- '■ Wire grid polarizer with double metal layers) 

A wire grid polarizer with double metal layers 
for the visible spectrum. Parallel dielectric 
layers having a period (p) of 10~250nm and a 
trench between adjacent dielectric layers are 
formed on a transparent substrate. A first metal 
layer having a first thickness (dl) of 30~150nm is 
formed in the trench. A second metal layer having 
a second thickness (d2) of 30~150nm and a width 
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2 3 0 - tit : 
240- $ - 4 4 ; 
250- $5 — M % : 
2 6 0 - i £ % ; 
2 7 0 - 4t & • 



^ » (# a fl^*& : Wire grid polarizer with double metal layers) 

(w) is formed on the dielectric layers. A 
vertical distance (l) between the first and second 
metal layers is 10-I00nm. The first thickness 
(dl) is the same as the second thickness (d2). A 
ratio of the width (w) to the period (p) is 
25-75%. 
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[ # w m M ft % 4a j& ] # 

4M£ B £ & # US 2* - *i ft # A $ it tb (extinction 
rat io) 4l ft it 7t # A ft H it 55" * • 4* J5'J £ # ftfl «fr - Hk i& m 
il it t# (visible spectrum) 4: ft ^ f ^4 >f & *» # ft 

it tl # a * m ^ 2r o 

[ & n ft # ] 

ffl -*P- *T 9- Ml m & l$ *J * ^ 4b(pol arize) & & $ 

Ml m /& #) P£ ?'J fli /& ^ - it afl & & -L ' flrjfli^te 4b 
If (electromagnetic spectrum) » 

lift ifeii (wire grid polarizer) ihtL&^fy&tfr — ft 
% & J& 1 2 0 _L #j & *t 4* -f- e 6<j ^ ft € 1 1 0 • t£ ,* ft it 
#100^ft7k4ft*J6<j£#f£*S*:6 : ^ft€^1104Lia^ 

P - #ltt^llO^X.^WaA#lt€^110^^-^D • & * 
-7fe,^132m>t^4L^^^130 ' l«A|f^ 0 # ^ I £ ft it 
#10 0 • t|[^#iftit>U00*i»>^#fcl30a*j!fc--£L*tfc 

140#|-#i&itl50 • ^titb ' 4£ ffl - 4l 5t & ' 44- it 1 3 0 
& ^ ^TM( transverse magnet ic) 4& it #iTE( transverse 

electric) ft & it • «TM ft 4fe it * Ift & P ft (P 

polarized light) • ft ^ ^ M it #J « J# fa * $ jfc ^ & M m 
f; 1 1 0 4l ft ^ it ° t£TE4&^it:^*&&Sftmit(S 

polarized light) • ^#.A|t7t^fJ#i^ffft*MrHl 
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t m 1 1 o 4l nk #. it • ft « *. #j ^ it # # ^ ^ & $ « # 

& ' M'J a ^ it # &\J $ it tb (extinction ratio) ^.^ltf • 
fcttttJfcA #TM * ^ » it 3KT TM )/TE it 4l £ it 
* ( T TE ) - *. # ^ t • " * it # #j # it tb " ft ffff 4b & a " « 

& tb " - tq #. & * • 

£ ft 4& to # ' * # ffi # ft Wl % 4k »J A 
(photolithography) & & # • 

\% it ffl Ifc *t *h & & ff( infrared spectrum, 2-100 /z 

$ it tb i% # • 

h5l £ g| # #'] 9 5748368 ft t • #«5fr-«***^* 
£ #j fa it 7t #- ° t*4M!lft#fc$-^i£/fc#&*fc**-*£^* 
Ml 4fc -R: 5t tb - m. to u 8l JR • $ ft t£ 4f- ^ ^ & it # #j >M 
& fcb te( #30 : 1 ) ' fl& J. *ft(wavelength bands) » 0 

ft ^ it ^ ffl a* at 5t <ft it it ** • 

.fcJL® 4?- #>J $6122103 M.t ' ^^^r-^itffl^^JL 
tf #j * * e 4- & M M &j i& it 7t # - *»J # t¥- ft * at g 
-fr € ># # 4t * ' a&tt*J«P^iAifij ^ j**H(slots) *. 
if ^ 46 it it # #J 7t I e, HI ° 

^Affl**J-f^^W*2002/0122235ftt ' # ^ ?f - 
^ ffl 4r € >§ *° ^4 >f -S. & ( m^L^intra-wires) 
^ it it # ' ffl a >g it tb • j^fttfe^^-g-J-^^^ift^ 

' fi f£ jt * & ^ ' ft^F^^ffl 
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-fe*H##«J-f*i^Mflt2002/0191286«;t • # « *f - 
3t £ & * # i s i newave ) jfe-ffc4L£-J|i&ifc7t'fr • /» ffn 

t*:fr>fc4L<fe&/b#^ # it, tb g lb * A ' #J 4° ^t 550nm & ■& 
b£ # $ & tb 41 # 2 0 : 1 • 

*^S#i&ffl;te^&&t*^^*7t#tt>8jfciibA£K 
4£ IS A *M 0 0 • it$^^^^-^8^^^tb(A^M000)^7t 
**fc**tfcJfc*lfe3iE;£-#****- ft * ' * it ffl ft ^ 4t 

b b b m 7F S3 ) ' H'J S *° ^ & ft ft & * 45E. ^ ^ «■ % JSL T £ 
& 4£ * $ & tb • 

[ # S ] 

* « ^ ifc ' # # ± a #J * 4£ - * * * A $ & 

£ 4 * & *» #J iHk ft ft ft & % U it 2r yt • 

* ^ -t 14 @ #J • 4^ # ^ ^ ^ - *f * * St ^ 4 >f it *t &0 
ifc # ' eL # : - it W & J& • %l $t fa ^ ft #j ^> f 4 » 
*-it*!(p)fl&mJ*,^«il^4l.4&Ji ' £ t *a HP #j # -fr 

% m m a % - a* *# ° - n - ^ 4 /t ' 

- Jg 4 HI # — ^-4i^4LW*#-SFjL^^(-l)fl&S.^ 
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i « &WtL*f\ (4) 

*1 it • * t ' U m. *Kp) -J> ^ ^ ^250nm • t£ $ - ^ & 0 
(dl ) & i£ % — &(d2) * >V Ifr # $M5 0nm • J. i& % - & & 
( d 1 ) *4 & n % ~ ( d2 ) • tt #f J[ *E 1 ^ 
lOOnm • «5tJ9L(w)/ttit«B(p)4Ltb#J#25-75X • 

it # & ' tlte T ?>\ & ' 4£ - it a £ & & ° H * *ft *»J 

^^(photolithography) £ * £ £p(Nanoimprint) HL 

a • fl> & *t 4t #J *r € ># ^ « it a £ * & -L ' « * t 

* * £ - it & ( P ) ' & 

*i • + ' t£$-^/S>#*;£- 

* - Jf A ( d 1) • aAf l-^^ll^tl^fli ' 

* *i i£ - ^ t ' « it *B ( P ) ^ fe, IS % 1 0 ~ 2 5 0 nm > t£ # $ 
- . ^ >!?. & (dl ^d2)^$e,m#30~150nm > J. i£ $ - M- A 
( d 1 ) % «fr # — # 5. ( d 2 ) > fg £ JL gfc ( 1 ) 4L I e. ffi # 
10~100nm • t£ % &(w)/ tg it *3(p) tb W la ® #25 -75% • 

*o itb ' Hk 3$. # a £ #j 44 1 £ : f£ ^ ^ A % & * ^ 
£ * Ri] * * #j £ Jl S& «t ( 1 ) le. 9 # 1 0 ~ 1 0 0 nm » n ft 
#**Sfcil*^ ' ffn it #1 IL & H. t * # & $ & tb ( A 

«M 000 ) J-X 1^ A ^ i Alt *(0~80 ° ) M A % & >M it 
$1 ^ • 



& tft * # ^ _L it * it S #j - 4* Wl ^ 4k tt & It B £ 
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m % ft ' T5L#*^ib^t^*«fe #j ' jt se. ^ m m h & • ^ 

&s T : 

[ & 2r ^ ] 

* # m fa 9t ft # n. 1 1 

it & n #• ^ 2 n * * 3 m • 

it $ $ 2 m ' «jF^#^*-^j4i**^^4i 

>|**«i«*7t#200 • iS<(|jfc7t#200&te#T ° 
*£ ^ #J - it a ^ & ^ 2 1 0 > t£ it W & fa 2 1 0 iH & A & J& 
f9 # # # #T /& ' * # & *J *» ^500- 1 500 fim • t£ it a fl 
J&21Q #} Ur tt ^(refractive index ' R I ) W 4° 1 . 5 • Ji 
i£^£Jl*#***]*»&.&3lSfciS(PC) * * ¥ & ^ S& ¥ SI 
(PMMA) > & * ^ *#(PS) ¥ # • 

&.*t4fc- s F-4ttt'fr€,*220 > ^.*-ia^(p)fl&^^^« 
it Q/! 1- ^ 2 1 0 Jl ' £■ t i* % K % % 2 2 0 ffl #, # * - # 
230 fij i# ° £ t ' « * # 2 3 0 # & its f£ it W 1- ^ 

210 • i& ft % & 220 W -to & & & & & (polymer) & ft a # 
^^.ifcia(resist)6«j*f&^^«LfN(PMMA)^ ' # & £■ 
to it ^ € # *4 2*) ffl ' W 4° *T a & ffi UV & ffi 6tj * 
^ to (UV-cur able polymers) si ^ f - t f # #(so-gel 
material) ° 

#240 • *|'l'li(dl)ffi)^i^to 
^L^^#230 t^t^it a ^&^.210Ji • t^^-^r>8^240^r 
a # — * $8. * <P3 & £S ># ° 
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- % ~ & M %250 . * ^ - % ~ ^ & (d2) & - a. & (wj# 
On & & $*■ t& % ft &22Q X - £-ti£g-^>$>#240&t£3j? 
j^^r>i>t250^Fa1^^-^J:i£^(l)^^^^9iit • t& % ~ 
£ M % 2 5 0 a # - - > Ifl *, 18 ># • ftl.tU'lrl 
>f240&t££^- & & J& 250 # f[ *T a to m &. * & m . 

£ # ' 200*Tjl&te--4fct!t*260 • & & 

**> n A 4 % - - ^-^$240 ^250_l • ft u m & & M ' m 

« II Jt 26 0 - Si0 2 > SiN &SiON >f • 3 *b ' 4fc $ « % 

# ' ft i£ « it £ 2 6 0 ft JS. £ 4S 41 it 7t # 2 0 0 ffn ffl a * # * ^ 
*s ( ^ IS ) ° 

ii 4i # 4$ j&'j >i * # x. ■* «t tt ^. ' m. to ( p ) # 'J- ^ ¥ 

^250nm • * le. B9 W *» 1 0 ~ 2 5 0 nm - t% % - J£ & ( d 1 ) & %Pa 
% — M- &(d2) t * ^ # *M 50nm • * le. Ill W -to A 
30-150 nm • J.^^-#^(dl)^*M^^— ^^L(d2) • f* 
£ JEE ^ ( 1 ) % 'h ft- # ft- 1 0 Onm • * $1 S 04 *» & 1 0 ~ 1 0 0 nm • 
« X. A ( w ) / n it & ( p ) 4l tb #J % 2 5 - 7 5 % ° 

# f£2 7 0 & it M ^(incident light) • *» -sr 
JL&(&-M00~700nm) > U $ft % 0 $ft i% i$k it ?t 
20 0 • 

IS. * -t it # B £ $ — #J ^ iSi tf ^ -t ' a ft # M fa 

# ^ 0 ~ 8 0 ° T ' & >S it # JS& it n 1 0 0 0 a _L • 



& * ' tf #■ % 3 IB - * ill *■ # B 3 % — W * # 
£ 4 M it m tt fa it ft # 3 0 0 - ttlfeife,7t#300 a^*T?'J 
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m a • • 

- it a £ & 4s. 3 1 0 - I £ it B £ & & 3 1 0 m *o * 3& *fc & ® fl^ 
' & # & W 4° &500-1500 fim • f£ it & ^ 3 1 0 

61 (PC) - f * ft Sit ¥ Si(PMMA) » * * <L **KPS) * # • 
-^Mf #j ifr € >i 3 2 0 ' * # - it #1 ( P ) ft & & & t£ 
it m & & 3 1 0 _t • £*t£^^*f>§320^F B 1 
330 » & t ' i& #330 J& W A % & % #3 ft #320' > £ # 
& # ir> %> t • l£ ^€^320^320' 

« # # & & fia. #j «. f & ft #fr S£ f Si ( PMM A ) ># > & & to i£ 

# ^ -fr « # *4 & ft it m ' m *» ^rwtffluv^. «f # * ^ #> 

(UV-curable polymers) 4 ^ f - t f # #(so-gel 
ma ter i a 1 ) # • 

^IJU&#330 t#)t£^ , &-fr'f/t320' _L - t£ % - & M 

« #. - i > > m & & % ° 

-H~^,i>i350 > J|.#-£~£-&(d2)#-fc&(w) 

-^^yi/t350^f B 1^-^-^J:]EE^(l)fln^^^ait • t£ $ — 

M % 3 5 0 *f a # — > - ^ ^ IS M • 
^340|^f£^-^^^>t350^#f' 5 ra4ai5]^^4ifS] ° 

£ ' «<6*7b^300 "srJt&^-^«t>*360 » ih K & 
#s t& % % - > J^^r>i340 - 3 5 0 _t • ft u m. & & % % it ° U 
ifc ft Jt 36 0 # - Si0 2 * SiN ^SiON * • £ *b • ^Ff 1^1 
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JL » (8) 

# ' fit i£ 4£ t£ # 3 6 0 || j£ & in & ft # 3 0 0 fln ffl a # ^ A ^0 

is ,# ( & m 7F ) • 

it *£ %r ft »i ft *L -t «t tf & ' 1£ it *i ( P ) to 'J> ^ $ 

^2 5 0nm • £$e,BM*J*o 3:10-250 nm - i£ $ - & & ( d 1 ) ft f£ 
9 — # &U2) * * ^ # ^1 50nm - ^gS *» 
30- 1 50 nm • 3. i$i % - &(dl) Ifc i& % ~ >?- &(d2) ° f£ 
£ A 3E jfc ( 1 ) to 'h 2fr # #H 0 0 nm • * II. SI #'J *» 1 0 ~ 1 0 0 nm • 
«fc£(w)/#ia#(p)*LfcbfrJto25~75X ° 

# ^370 4fc ^ 5F ^ «■ incident light) » A 
il &( & -&400-700 nm) • ifii a a 4t ^ a !^ ^ tc # 

300 • 

m & -L it & *ft % — W t& t f ^ -t ' ^" a -fe # ^ £t £ 
^0-80° T ' * $ ^ HI it f J 1 0 0 0 a _L - 



# ^ <fe * it # «. ^ ^ * 

tf #- 53 3jUA~4C ® ft ^5A~5D SI > * to ft »l m ^ U ft * 
# * # ft M M 7t,*^j^7t,7t#200^300^^ m * & 

4l -f- . is t # fp<. t ^ # m • 

if & * * #- KI 3UA-4C Bl - & to II *l ^ * * a 3 ^ * 

If £ 83 # 4 A Bl ' ^ it W & M.41Q Jl & ft £. & - Jt #J ft 
% % 4 1 5 ( iH *> ffl a # ^ Jk & tB. &} PMMA R ) • 

tt #- * 4 B SI ' *M£te ffl *fc f ^ 4& »J «. «. 
(photolithography) E 1Mb f£ ifr € ^ 4 1 5 ffn ^ /fc * # - it 
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f B 1 3f - & # 4 3 0 • itb . t& & ft 4 3 0 & £P n «. & A T fir 
i& m & J& 4 1 0 > ^^a£tt&4t430&^-t&«#*|*fe.«L4r 
t £ 4 2 0 ' ' f£ *J 4& ^ -fr t >f 4 2 0 ' * # W ^ # B £ ife & it # 6*j 

t#^B£j$4Cffi) ' ^ J ffl ^ S j|M(vacuui evaporation) 
&3&$Ksputtering)#3r5l • — ^r>i>f440 

^ flt * #430 t a A^*H-^4* 450 *tt f^f* 
420.L ' - *440* £-**4504L« 

5. 4i it • ^ #t # * 4t ^ & *a >ft *n ^ & - 4fc «. >f 
(*ffl7fO*M£##- - .^^1^440 > 4 5 0 _L • 

«£'1t£-H#5A~5Dffl ' * #> A ^ m ^ * # W 4l * # 

If #- BQ £ 5 A m ' ^ it W & & 5 1 0 _L £ ft S. 'J? - * #J 4r 
t ># 5 1 5 ( iH 4* m « * # & & IB- PMMA >§ ) - 

f#^Bg$5BEI ' & «. ffl * Bl ep(Nano imprint ) HI 
m. ' il*-:JI-#&teB*4L#fc*(mold)518a&Jt>*r(hot 
embossing) i&UV $ it >£(UV casting) Hf B # # £p S. K % 

- it ^ P ) # ^ -ft *r € ># 5 2 0 • * t f £ % ft % J% 

5204Lr-1*^r-^#530 • itb . ^Ll^^#530^^P^T^# 

% % m & ft ~& M ( & B ^) ' ^ *4 4& ^ ^> t ( © *f ) 
* # JN- # a 3 <fc & it # #j $ it tb £ 4. * ft. # ° * & ' 
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^#ifc4r&i&**^***J(RIE)&/fJl*jfc4t530 t #j £fc -t, f !# 

« /| ( ffl 7F ) & • fl&«.#ttjt4f530^#*ilSTa»4Li8. 

If ^ $ 5 D g| ' #'Jffl*2fiE^«*.Sft«W35r^, ' l§) *fc 
^&#-&4&#540^4fc^ifc*t53() + JaA^/fc£ — 
550*MS#4r^>*520.L • 

— 1 ^ 5 5 0 4l ffl S. * H it • 4l & -5T H * 4b # IL *i #fr >fc 
fl&^*-«l!t4K*.IBjF)^«#* - * -^-^^^540 ^550 
_L • 

a T ' # B £ * ^ t ^Grating Solver 
Development '>s]$£i£^Gsolver Diffraction Grating 
Analysis Software ^ *f*#^4L^&^#-£.*|SJlt*fr 

4* # T f it # ( T ) #1 & It & ( R ) ' it *n t f # dj f it * <tt ft 

it fcb ( T TM / T TE ) ° 

1t Jffit #'J 1 

It #- 59 $ 2 ffl ^ 4^ # B £ ^ tik it to #20 0 ' It it270 4l 
5fe-^i%400~700nin(Pp'sriL*t») ' 4r>S^240^250^^§ • 
^ t ^ 22 0 ^PMMA ' & ;&21 0 Ji, 3& • & ^#4L/^-+4fc# 
A : *^210>9-^1000 //iti *dl=d2=70nm - l=3 0nm * 
p=l OOnm »w = 50nDia A 0 =0 ° • -fc ifcb 4& #- T ^TE it ft M 
( R TE ) # it $ ( T TE ) #o SL it jft. * ^ Bfl # ffl M # 6 A ffl #r 
- ffij TM it #j 5. It ^ ( R TH ) * # it ^ ( T T „ ) JL it & -fc ^ Bfl 

# ffl B'J $ 6 B ffl ffi ^ • 
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i « &*a%Lw (id 

* ^6A #6B ®^;#£i!TM #(T TM ) A *P *p ^ # 

70% a .L ' flfjTE & &} t it 4KT TE ) S'J it & Ifc f:( * Bfc # *] & 
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